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PREFACE

'In're5§onsé'to the féquest of tﬁé CovernﬁenL of Théiland, tﬁe
Govetnménf of Jafaﬁrdeciﬁéd.to cﬁdperate in the éxecufion of a feasibiiity
study for the Seﬁéfate Systém of the Hetropolitan Wétef Sﬁpply in Bangkok
whicﬁ1cbvérs not bnly tﬁe 9 Amphoes'but also the adjacéntIindustrial.éstafes
and/dr fesidential déﬁelopmeht areas of the Amphoes, and_the»Japah Inter—
naéipnél Cddpéraﬁién Agéhcy (hereinafter referred to as J.i.C.A.) undertbok
the'study;'

J.I.C.A. caffied_0ut.the fifst_field'surﬁey between January and
Mar;h, 1977;1and'ghe sécohd field survéy between October and November, 1977.

Aftgr_further étudiés ip_iapan, the ittterim and draft final reports
were.submiiped'aﬁd'explained to the Government of Thailand in October,1977
and May, iQ?S,';é?péé&ively. ‘The study is now completed.aﬁd is contained
in this final.repoft._. |

T sincerely hope that this report will contribute to Ehe develop-
ment of the Separéte Sysfem Projéct and to the friendly relations and
understandiﬁg beﬁween the two_cogntries.

T wigsh to express my thanks to the coﬁpetént.Thai authotities,
other agencies aﬁd the.magy'bthef people concerned for their helpful
cooperation énd valuablevadv;ce.which made a significant contribution

to the execution of this stﬁdy;; .
July, 1978
. _ﬁi‘ﬁv’"‘
@

Shinsaku Hogen

President
of -
JAPAN INTERNATTONAL COOPIRATION AGENCY
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~ CHAPTER 1

INTRODUCTION

11 Foreword

= The water supply in metropolitan Bangkok ‘was' previously under
.the gurisdiction of the Bangkok Water Supply Division, Public Works
Department Ministry of Interlor ‘of Thailand but.was transferred to
the Metropolitan Water Works Authority (M W.W.A) and which was
established An 1969 ‘as one’of the public~owned enterptises which
'belonged to the Minister of ‘Intéerior and’ operated on their own

'account. _

M. W W A placed an order for plannlng the eXpan51on of the metro—
_.politan Bangkok water supply w1th ‘the U. S. consultlng firm of Camp,
. Dresser & McKee ( hereinafter referred to as C. Ds M ) .1n December'
1968 The ch01ce of the consultant was made by the Board.of D1rectors
fof MWW, A, from among many applicants from such countries as Japan
“"Thailand, U S. A. and Great Brltain. “On belng awarded the order, C.D.M,
started a survey and finlshed its master plan of the metropolitan water

3supply project in February 1970‘

The master plan consisted of two paits, "Summary Report and
'"Technical Report d The basic concept embodied in the master plan i
, consisted in dividlng the entire M. W, W A. serv1ce area into’ two
.service areas: a central system, and a separate system; The master
plan placed the population of the serv1ce area in year 2000 at
9'926 060 the house. connection xatio in 2000 at 86/ and the maximum
'daily water demand in . 2600 at 5,500, 000 CMD ‘and’ gave an. estimation of
construction cost amounting Lo about 600 million dollars.. The separate
system con51dered by C.D. M., however, was. a relatively S1mp1e water
supply system and - for which C D.M. estimated the total population of
t.the service area, house connectlon ratio,population to be Served and
_ maximum daily water demand 1n 2000 at 305 000 74 %y 225 000. and
| 36 000 CMD, respectively, and its total construction cost was only
-about 7 million dollars._ The separate system was planned to cover

an administrative area of 1,553 kmz, and which comprises 9 Amphoes



surrounding the central system. The community people of this area
now live mainly by agriculture, but it is taking en an aspect of a
residential area of metropolitan Bangkok. Turthermore, iudustriaii—
zatlon is also taking place, though slowly, and the construction of

an international airport and a university town is planned.

According to the master plan preeented by .C.D.M, M.W.W.A. placed
an order for detall design of the first stage (completlon set for
1977} constructlon of the Lentral system with C.D.M, and its construc-
tion is now under Superv151on of the U.S. consulting Firm of Metcalf
& Eddy. On the other hand, the Department qf Technical &'Eponomic
Cooperafion'(hereinafter referred to as D.T.E.C.} requested the
Japanese government for technical cooperation in the detail design of
the separate system in September 1971, asking it to approve that
Dr. Sachiho Naito who had working for the Provinecial Water Sueply
Division, Public Works Department, Ministry of Interior of Thailand,
as a éanitary engineer according to the Colombo Plan, would aliso work

for M.W.W.A.

The Japanese government consented to place Dr. Maito on the water
supply project for M.W.W. A, and also promised to consider technical
cooperation with Thailand in the 1972 budget. Dr, Naito carried ouL a
basic survey of Amphoe Nong Khaem by March 1971 when his contract term
terminated but he continued to work on his prefeasibility study in his
private capacity in Japan. In January 1972 he presented a pre-

feasibility study report to Prof. Chamras, General Manager of M.W.W.A.

The Japanese government examined the master plan of C.D.M, on
the one hand, and on the oeher also studied whether the 1972 budget
would permit extension of cooperation to Thailand in the form of a
feasiblity study of Lhe separate system; - but then reached the

“con¢lusion that 1t was difficult to prepare the detail design of the
separate'system_oely on the basis of the master plan of C.D.M. As a
reeﬁlt,'the JQPanese_governmenf reconmended that an entirely new |
feaeibilitnythdy-bf-the' epaiate ‘system should be undertaken, -and
also notified that since the 1972 budget and time would not permit

' undertaking a survey of all the 9 Amphoes named by M. W. W. A., it



would agree to undeértake a survey of 5 Amphoes during fiscal 1972,
According to this decisibn.by the Japanese government, the first
Japanese su:vey'team starﬁed.a survey in March 1972 and "Feasibility
Study Report for Separate System'" for 5 Amphoes was submitted to the

government of Tthailand in March 1973.

The survey of the remaining 4 Amphoes remained a question to he
settled between the two countries until 1977, However, J.I1.C.A.
undertook the‘task.consequeutly and surveyed the & Amphoes for 3
months starvting in January 1977. Prior to this survey M.W.W.A also
requested J.I1.C.A. to include the housing and industrial program areas
which were plénﬁed to be developed one after another in the vicinity
of the service area.of the separate system, and J.T.C.A gave a condi-

tional consent to this request from M.W.W.A.

The Metropolitan Water Supply Project in Bangkok has a histofy'of
many years, and this finél report represents a summary of the feasibi-
liey étudy of its scparate gystem which was conduéted with fhe
energetic cooperation of J.I1.C.A. and:many sanitary_engineers'and

other experts over a span of about 7 years.,
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1~2 Significance of Feasibility Study and .Outlook

The social environment which has influence on a water sﬁpply
greatly changes from year to year.. The growth and expanSion_of cities
today depends on the trend in industry and the couCentrationzor
dispersion of population and does not run a fixed course.. Any.water
supply project'éhOUId'therefore be plammed with a sufficient degree
_of flexiﬁiiity to_adapt,it ta the changes in its proposed éervice

area so as to ensure the balance in water demand and supply.

The water supply project should be planned as a'comprehensive
project which blend with the:regidnal'characferistids of the area
it covers., If the water supply project is planned from 0nl§ an
administrative point of view such as village, town,'city and/or.cduntry,
the effective utilization éf the water resource, tﬁe proper distribution
of water among various demands and the flexible operation of the water
supply facilities will not be sétisfied enough. Furthermore, a useless

double or triple investwent will be unfortunately wmade.

Thig report on the féasibility study of the "Separate System of
'Metropolitan Water Supply Project in Bangkok" contains, as its name
implies, the results of a feasibility study of a separate water
supply system planned to cover the 9 Amphoes surrounding Bangkok city
and_thé related housing and-indusprial project areas. The important
points of this feasibiiity study were the water source and the

ielatiohship between the separate system and the central system.

These two-imbortént points are alsd closely related to each other,
'however,.especially the latter is.cOnSidered to bhe most impoertant
because the central system is aiready under construction ah& its
completion set for 2000; C.D.M. stated in its report submitted to
M.W.W.A. in February 1970 that fhe separate system should be planned
independently of the central system. However, when the changeé in.
their environmental conditions are taken in:o.accouﬁt, it seems open.
to question whether C.D.M. view is still Vélidl That is, a queétion
-.now'ariseS'aS-to whether the separété system project can be planned
.only'from the standpoint bf_a water éupﬁly for the 9 Amphoes and

- related housing and industrial project areas.



_ Hlowever, it is. alse a fact that the comprehensive water supply
project is- rational on the one-ﬁénd, while on the other it ig
irrational in -that it needs a long construction period and involves
a heavj investment. The public water supply isg a'nonprofit under-

. taking and is not allowed to raise the water charge to the consumer
as eésiiy-as it desifes.' To avoid ﬁhe héavy'burdens of interest and
depreciation expenses, the water supply authority naturally triés to
cut the fi;st cost of the water Suppiy project as far as it can,

eventually reducingrthe-scale of the project depending on the case.

The separate s&Stem:is a'typi¢a1 example. A part of the proposed
"service area of the separate system is now under the jurisdiction
of the ?rovinciél‘Water‘Supply Division, Public: Works Department,
Ministry of Interior'and in this part water has never been charged
fdr at a rate of mofe tﬁan 2 Bahts/m3, 1In part, because of this
historical backgréund, the water supply authority seems to have
little mind o ﬁromote a long—term,.compfehensive water supply project

which would put a heavy strain on its finandial resources.

J.I1.C.A., squarely facing the fact that the COmmunity'poeﬁole cf
the 9 Amphoe Towns have long suffered from a water supply shortage,
hés.conceiyed'én emergency pfogram by which to allow them the privilege
of. using grouhdwater, and proposed its feasible plan to M.W.W.A. The

plan is discussed in detail in Chapters 2 and 7.

- However, as a further field survey is necessary to develoﬁ the
feasible plan into a detail design, J.I.C.A. made relevant recommenda—

tions to M.W.W.A,, as summarized below.

The water supply project has hitherto been planned by using an
indirect approach coﬁsiSting of electrical pfospecting method and
consultation of the data of the past years instead of employing a
~direct method, boring: For instance, the coefficient of aquifer could
not be estimated otherwise than by consulting the data obtained in

metropolitan Bangkok and the specific capacity of the existing wells.

The proposed service area of the'sepafate system is, of cotrse,
an important area of recharge to metropolitan Bangkok. Now that it

can hardly be expected that water is directly returned to the aquifer



from the ground surfaoe to have control of the aqu1fers is’ by far
nore 1mportant than before from the standp01nt of groundwater utlii-
zation. Aqulfer control makes it an aim to determlne the 1nfluence of
ground‘ater utlllzatlon on “the aqu1fer ‘to estlmate the resulting
change in the groundwater level to prevent the unde51rable consequence
resultlng “from abnormal decline of the gr0undwater level and to.
prevent an- unnecessary 1nvestment by planning the capacjty of produc—

tion wells " accordlng to.the capac1ty of aquifers- tapped

In plannlng the separate system, it is necessary”to review and
forecast the ‘changes of the groundwater level resultlng from ground
water use through 2000, based- on ‘the coeff1c1ent of ‘aquifer to be
tapped which would be estimated by the direct boring before the:detail
design. To this end, it should be recommeénded to take the_folloWing

actions:

L A set of test wells should be bored to the planned depth

1n each Amphoe, 1nclud1ng
1) Test wells_

V-A_set of.lifting and observation wells should be

bored at 8 locations.

2)  Electric logging and rdilogging'shDUld be'carried”out.

3) .Yleld tests should be performed to determlue the
coefficients of transm1551b111ty,‘permeablllty and
storage of aquifers to be tapped and the SpELlflC
capacity of wells. o '

4);_‘Analy51s of water qUality'and grain size'of aquifer

sand,

2y ._Iﬁfbrﬁatibﬁ on.the causai“teiationnbetween the.annual.
._1hoféase in groUndwater-pompage“oh the one hand and- the
.draw—down of the groundwater level theTSaiification'of d
:-groundwater and_‘land”‘subsidence on the other should be

obtained.



(3 The draw-down of “the groundwater level due to groundwater
use by the separate system will be mdthematically simulated.,
That is, the gxoundwater balance in each Amphoe will be

computated by using a mathematical model of the aquifer.

. The proposed 10ng~term, comprehen51ve water: supply plan represents
-~ the most fea51ble of all the alternative cases in which the separate
System is assumed to form a pert of the central system, Since. this
plan pxesupposes the tapping the sources of surface water, 1nclud1ng
the Chao Phraya river, 1t is of absolute nece551ty to obtain prlor-
consensus of the authority having rlghts ‘to the sources of surface
water to implement the long-term comprehen51ve water supply project.
The development of water sources is, not a matter which the water
supply authority alone can decide upon since such a project is of
'national_concern._ The government of Thailand is therefore urged to
un&ertake'such a national project so .as to pave the way for the.
promotion of regional water supply.projects, as will be discussed in
detail in=Chaptersf2.and 7. |

gince it is within the power of M.W.W.A. to decide to divert
water from the central syetem, it should consider the redistribution

of water in planning the long-term comprehensive water supply system.



©1-3 ;Hietory'of Activitieeuof_Separate System Project Survey_Team
1-3-1 First Field Survey (January 23 to March 26, 1977) :
(l)'introduction:f

After the completlon of the flrsL te331b11rty etudy of
-separate system. (1973) by the Japaneee eurvey team MWW, A. wanted
the Japanese government to contlnue ita cooperation and explalned thaL
it wished to eecure budgetary support Erom- the government of Thailand
by clarlfylng the condltlon of the water supply in -all the 9 Amphoes.
On the other hand, the concentratlon of populatron in the bUIlt—up
districts of metropolitan Bangkok became ‘advanced wnth time untll
pecple began - to move out of central Bangkok 1nto Lne suburban dlsLllctS
As a lesult the order of prlorlty of water supply whlch was declded
in 1973 hdd to be changed Furthermore, times were changing ‘such®
that housing and industrial projects were planned in the sparsely
populated districts between the Amphoes. .-

In 1976 budget the Japaueee'goﬁernment deoided.ﬁo:reﬁieﬁ |
the feasibility study of the 5 Amphoes andlrofCarry out a field
survey of the remaining 4 Amphoes. As in the first feasibiiity
study, the Japanese government appointed Pacific,Conenltants .
_International-and_Nakanihon'Engineering Consultant as a-joint
contractor of the second feasibility study. The study team organized
by the coalition was accompanied by Dr. Naito, Technical Adviser to
the Japan Water Works Assoc1at10n, and Mr, K. Okazawa _Sanitary
'Engineer of the M1n15try of Health and Welfare, as euperv1sors when

" the team vigited Thalland to arrange with M.W.W. A for the field aurvey.

‘The. study team from Japan as pcoposed was accepted by
IM W, W A, and in due course M.W,W.A, kept vehicles in readlness,
prepared. an offlce and offered- competent. Thai counterparte, while
satisfactory arrangements were also made with the M.W. W.A, executive

staffs for the field survey and feaqiblllty study

(2) Scope'offWorkE
'rThe stedy:team coneieted'of 12 members. Of them, Dr, Yalto,

1” Mr;_Okazaﬁa' Mr. Shioaawa and Mr, Miyakura vigited Thailand before the
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other members.ﬂhn Kawamura, Mr. Kawebata Mr. Komatsu, Mr. Nakamﬁra,
”Mr._Hashiji Mr. Takemoto Mr. Muto and Mr. Ogawa) and discussed with
M.W.W. A, executlve staffs about ‘the Scope of Work on January 25 and
26, 1977. |

ThelThéi;Side exéresseq:their:hope_that,einstead:of limiting
ite activitiee to the 9 Amphoes, the. Japehese stuﬁy team would take a
‘fflEXIbIP suxvey toward new developments such as the 1ndustr1al site
1ad3acent-L0_Min Burl the flShlng port area whlch needed to be supplied
‘water from Bang Bo, and a new airportiplanned to be built near Lat
‘Kfabaﬁg' fTherThai'side also eepieSSEd their hope that the separate
system w0u1d be reviewed from varlous angles, espec1ally in counnection
_ w1th the central system in whlPh the Phase 1 Project (800,000 CMD) of

:the st etage is now under constructlon.

_ Although the budget and lee d1d not permit the inclusion
- of all new development program areae in the Scope of Work of the

_ feaslbillty study:, . the Japanese.survey-team reeognlzed the necessity
of surveying the districts adjacent to the.9 Aﬁphoes. As a result,
the Minutes of Meeting were prepared so as to confirm mutual under-
standing of the matters which could not be included in the Scope of
Work, and General Manager Mr., Krachok of M.W.W.A and Chalrman

Dr, Naito of the Jabanese_Feesiblllty Study Team put their hands to

the Minutes of Meeting attached hereto.

On the other hand,'the review of ﬁhe sepafete system in
connection with the eehtral.system was not included in the Scope of
Work, in part because if would:give rise to complex implications and
would probably involve the evaantion'of the data prepared before.
For the preeent,_therefbre,,the'broviso-that the separate system
-would be pianned in such 'a way as to avoid any modification of the
plan of the central System,was:added to the above.Minutes of Meeting
on the one hand,_ahd'on the other it was agreed between the Thai
and Japanese sides that the transmiSSieﬁ line desired by the Thai
side would:be'cdneidefed'seéafetely.

N Iin conﬁection with the'feasibility.study, the Thai side
‘also ekpreesed’their hope that the technical staffs of M.W.W.A. would

be trained in Japan, but it could not be included in the Scope of
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WOrk 1n part because of a problem associated with the desiled period
-of training and the mechanism of J. I.C.A. Then, a clause that the

1ndiv1dual Lralning in Japan of two engineers and one economist From
M.W.W. A, would be accepted by the Japanese side at a relatively early

date was - inserted in the Mlnutes of Meetlng.

_ The Scope of Work " reflectlng the above con81derat10ns was -
agreed on by and between J.I.C.A. and D.T. F C of Thalland on January
26, 1977. - C '
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, SUMMARY'OF'bISCUsSION:
ON'
© THE SEPARATE SYSTEM
| OF

METROPOLTTAN WATER SUPPLY PROJECT IN BANGKOK

The Iaﬁanese Féaeibility'Stud§ Team for -the Separate System
of Metropolltan Water Supply Progect in Bangkok and The General Manager
of Metropolltan Water Works Authorlty (MWWA) as Well as the represen—
'tatlve of-the Department of Technical and Economlc Cooperatlon (DTEC)
of Thailand, had dlscussed and exchanged opinions in regardlng to the
Separate System of Metropolltan Water %upply Prolect. “The discussion

had been taken:place_at the MWWA’ offlce on Jauuary_26, 1977 reepectively{

The dlscueslon had brought variots matters to- the attention

of the authorltles concerned and summarlaed the following considerations:

1. . The Japanese Pedsibility Study Team and the Metropolitan
Water Works Authority agreed in principle that the feasibility study
will be conducted based on the scope of work attached herewith,

consnderlng follow1ng 1tems,

(a) the etudies will not include the reviewing of the
- central water supply system but the planning of
pipihg.eystem in case that the separate system would
be_better'to brance the water from the central syetem.
“{(b) .the studies will cover adjaceat industrial and/or
fesidential'areas concerning_to nine Amphurs, if

necessary.

2. 'The.Ceneral Maﬁager of MWWA will request counterparts
‘training (two engineers and one economist) during the feasibility

study in Japan.



Attachments are as follows :

L Scope of work for Feas1bility SLudy for the Separate
System of MetrOpolltan WaLer Supply in Bangkok,-Thailand (Attachment I)

2. List of Attendahts.(Attaéhment 1)

26th January'1977; Baugkok.

f/;aChio'Naito L P P RIS S L -Krachok Supkltv11ekkarn
Chairman, = ' . General Manager,
Japanese Feasiblllty Study Team " Metropolitan Watery WOrks Authorlty
for the Separate System of . of Thailand

Metropolitan Water Supply Project
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Attac‘hmeht I

'SCOPE OF WORK

'FEASTBILITY STUDY FOR THE SEPARATE SYSTEM OF
METROPOLITAN WATER SUPPLY IN BANGKOK, THAILAND

1 - 15



1. Introduction

~

In response to the request of the Government of Thailand ‘the

Government of Japan has agreed to c0ndurt a feasiblllty study of nine

Amphoes (dlstricts) of the Separate System of the Metropolltan Water

Supply'of Bangkok.,

In accordance with laws and regulations in force in Japan, this

study will be carried out by the Japah Intérnétional‘Cooperation

Agency (JICA), the agency of the Government of Jabaﬁ requnsible for

the implementation of international technical cobpéfation programs.

At all stages the study is to be ‘carried out in close cooperatlon

w1th the GovernmenL of Thailand: and wlth the Thai Authorltles concerned.

2. Objectives of the Study

The objectives of the study are as follows:

(a)

(b)

(el

To carry out a feasibility study of the water supply system
in the four Amphoes'(districts) of Min Buri, Nong Chok, Bang
Phli and Bang Bo.

To review, and if necessary up-date and revise, the feasibility

-study of the water supply system in the Five  Amphoes (dlstrchs)

of Nong Kaem, Lat Krabang, Bang Bua Thong, Bang Yai and
Sai Noi, whlch was carried out in 1972 by OTCA (JICA's

predecessor).

To recommgnd“a master plan for the water supply system of the
nine Amphbes (districts) mentioned'aboﬁe unﬁil the year 2000
1nc1ud1ng layout and characteristics of the main fac1litles,

prlorlties and costs.
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'-;

' 3; Outiine-bf'the Stq@z'
‘1) ' Field Survey
(1) Data Collection

(a) Information on labor conditions, labor cost, con-
struction materials, construction cost, construction

machines, and design standard
(b}  Laws‘§nd reguiations

(e . Exiéfiﬁg city'blanhing,‘inclﬁding population esti-

mation in future
© (d) Existing geological and soil testing déta
(e) Meteorological data such ‘as wind divection, wind
' velocity, temperature, rainfall, etc.
H2) Aﬁélysis of existing water-sﬁpply system
{a) Possibility of improvement of present facilities
(b) Possibility of extension of present capacity
(3) Water reconnaisSéncé

(aj Various ihvestigations'of exiéting'canal or klong

(b) Quality and quantity of Chao Phya'River and Nakorn
Chai Si River throughout a year

(Q)I-Analysis of existing wells in the project area

(d) Ground water test in 1eft_bank of Chao Phya River

by méans of Electrical pfOSpéCtiﬁg method
2) Detailed study in Japan
(1) Pop@lation forecast for 2000 AD

(2) Water demand forecast for 2000 AD

1
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(3) Proposed water sources and sites,of Water'fﬁqilities'

and distribution area

(4); LéYout pian of the folloWing.basic Facilities in

connection with item (3)

(a)

tower, réceiviug well or deep well
(®)

)

()

(e)

-Waier intake facilities including pump, intake

Raw water main

Purlflcation_Fabilities inclading mixing basin,:

'flocculatlon b351n, qedlmenLaLLOn ba51n, Lapld

sand £11ter, élevaLed tank for washlng,_

clear watér tank

Transmission line

Distribution facilities including clear water

reservolr, distribution main, distribution

- pump or elevated tank

(5) Cost estimation

(6) Construction schedule in stages

{7) Economic and financnal analysis 1ncluding water rate

analysis

&, ReEorts _

The JICA will prepaxre and submit the following reports to the

Government of Thalland

1) InceptiOn Report (30 copies)

- Details of the study. items, worklng dlagram and others

o At the beginnlng of the field survey

2y Progress Report (30 cOpies)

'._—_ At the end of Lhe field surVPy
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1)

4)

5)

Interim Report (50 coples)
- Within 4 months afLer the. completion of the field survey

- 'The Government of Thailand 1s requested to provide the

JICA with its comments within one month after the receipt

'of the 1nterim report

Draft Final Report (30 Coples)

~. Within 4 months after the receipt of the comments on

. the interim report

- The Government of Thalland is also requested to provide
the JICA w1th-1ts_comments with oné month after the

receipt of the draft final report

_Tinal Report (50 coples)

-~ Within 2 mon ths after the receipt of the comments on the

draft. flnal report

1)

. 2)

3

3)

6)

Undertaking of the Government of Thailand’

To provide the study team with data and information necessary

.fpr study

-To -exempt the study team from the taxes and duties on the

materials, equipment and personal effects brought into
Thailend'by the study team. This is normally applied to

the Coiombo_Plan_experts

To appoint the official counrerparts of the study team during
survey period

To provide the study team with suitable office space with
necessarv equipmenr for the study -

To make necessary arrangements for: the study team to bring the

data and materlals concerning the study into Japan.

.To provide the study team with necessary office facilities and

means for the study, such as vehicle, photo copler, type-writer,

calculator, ete.
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6. Undertaking'of the Goveroment of Japan

To transfer the knowledge to the c0untérpart personnels durin
* the study _ o T o



Attachment i1

 LIST OF ATTENDANTS

~ JAPANESE SURVEY TEAM

b
Mr.
_Mr.
"M
MWWA
-.Mr;'
o M]:,.
.Mr.
Mr.
"DTEC
"Mr.
Mr.j
~ JICA -
Mr.

S. Naito

K3 Qkazawa

‘K. Shiczawa’

K. Miyakura

Prathai Phisphumvidhi

Vibui Taﬁggsup

'Kfaéhok_shﬁkifvilékkarn

Rataﬁé Suphanit

Sutin Susila

R. Suwa

“Tawal Polpue§h 
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Chairman of the Study Team
Vi¢e Chairman of the Study Team

Staff of the Study Team

'Staff of the Study Team

General Manager

_DEﬁuty Genexai_Managér for
~ Engineering

Project Director, Separate Water

Supply System

Assistant Project Director for
Technical

'Chief.of Colombo Plan Project

Division of External'Cooperation—
Office 2



(3) Relatlonshlp Between Central and Separatc Systems:

The rev1ew of the separate system in connectlon with the
:central system ‘which. was dcsired by M.W,W. A. was very complex, and”
it was necessary to acqu1re a detalled know]edge about the 1st stage
constructlon of the central system.- The construction schedule of

the Bang Khen. water treatment plant is as summarlzed below.

Central System. ist Stage, Phase'l - _SO0,000'CMD
st Stage, Phase 2 400,000 CMD'
2nd Stage S | 2_00' 000 CMD

(Phase 1 PrOJect 1s now under constructlon. The deta11 de81gn of
*Phase 2 Progect has been. completed and the banks for Loan of Phase 2
Progect is being looked for." The detall ce81gn of the 2nd Stage . '

Project has not as yet been undertaken )

The detall des1gn of the Phase l Pro;ect of the central
system was undertaken by C D M., and 1ts constructlon is now under
superv151on of the U.S. consultlng firm of . Metcalf & Eddy. Thls‘

' consultant was Sald to refuse any comment on de81gn problems and _
referEEd all questlons to C D. M As a result ‘as it was reported to:
the survey team, the constructlon work sometimes posed problems.

It was expected that 81milar probléms would be encountered -in the
construction’ of ‘the underground transmlssion line from the Bang Khen
treatment plant to the maJor pumplng statlons._ Especially because a
"transm1831on 11ne of th1s sort had never heen bullt in any southeast_
A;A51an country before M W W. A, wanted an oplnlon from a thlrd party,
- Th1S was one of .the 1mportant toplcs whlch was dlscussed in the

“second feas1b111ty study.

_ On the other hand the 1dea of - connectlng thlS transmlsslon_.
system to- the separate system wou]d arlse as a’ result of the movement
of people out of thc central system serv1ce area Jnto the separate
.'system service area. It would become necessary to modify- the plan of

-pthe separate system to charge the central system wrth supplylng such a

ﬂf?r separate system serv1ce area with 1ncreasing populatlon. In other

'.“words whlle plennlng a long—term p]an of the separate system, MW, WA,

'found 1t necessary to establlsh an organlc connectlon ‘between Lhe
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separate system and the centralsystems and therefore desired that the

Japanese study team would also study thls question.

_ However,'the dlver81on of water from the centra] system
to: the separate system could not be arbltrarlly decided upon because
'each system was orlglnal]y des1gned by C. D M to have an 1ndependent
water source.- It could not even be studied w1thout g01ng Lhrough
the compllcated process of review the des1gn capac1ty of the- central.
._system, As already mentioned the budget and time allotted to
the Japanese study_team_dld not permit the acceptance of this request
from M}W.W.A. to'include‘the'study_of.the transmission system in the
design. " | | o

The review of the separate system in’ connection with the

central system was therefore, 1n prlnc1ple, excluded from the Scope
' of WOrk of the feaslblllty sLudy.= However, the transm1551on line of
'the central system did in: fact appear to. be fraught w1th problems and

it was of course not des1rab1e to allow 1ts constructlon work te
..proceed w1thout some attempt at solv1ng 1ts problems. As M.W.W,A
Tardently deslred the cooperat10u of the Japanese government in the
.SOIUthH of Lhe problems,'the study ‘team suggested that these problems
will be hopefully handled in some other proper way such as despatchlng

of experts to Tha1land
(4)-0utlook«of Separate.System:

_ “The plsnning of the water supply in metropolitan Bangkok ,
1nclud1ng the rev1ew1ng of the separate system, is still in its very
1n1tral_stage, A suf£1c1ent water supply is the prerequlsrte to the
development of satellite clties aroundrBangkok-c1ty,' To ensure a

' suffidient Water supply,the'Question"of-water.sources must be resolved,

S . As much water as needed can be. obtalned if surface water
_1s taken from a blg river far away, but M. W W. A., wh:ch alreacy faces
. a heavy flnancial burden by the construction of Lhe central system
progect will be. further pressed financ1ally 1f an. enormous 1nvestment
is also 1o be made in the separate system.r:A practlcal approach to the
implementation.of the long-range separate system project would.be‘to

{ind tempOrary water sources which will get the project moving. To
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-find such watér.sources-it:is ﬁeéessaty-ﬁo'$£Udy the‘pdseibility of
utilization of grbundwater'and water from the exiStiﬁg'Kiongs.. The
pO%SlbllltleS of watel sources will be explored by the’ surveys des¢gned
on the ba51s of thlS IeaQ1bllity study From groundwater surveyQ,'
predlctlons can be made as to yields of aquifers over a w1de area dnd
‘the extent of sallnlflcatlon of gloundwater._ Fhe eurveys of the
Klongs will reveal the contamlnation of water and from these predchLonq
can be made as to the longwtlme sultablllty of the Klongs as a water

source,

1-3-2 Interim Report and 2?nd Field Survey.(October 6 to November 14,
1977):

The Interim Report on the first fleld survey was prepared in
Japan and the etudy team agaln visited Thailand on October 6 1977
and presented the Interim Report to General Manager Mr. Krachok of
M.W.W.A. on Octobf'li' 1977.  Some members of the study team stayed
in Thailand after the presentation of the Interim Report ‘and engaged
in the partial review of the separate ‘system in connection with.the

central system, the sanitary surveys and the'collection trelevant data.

On November 10, 1977 the study team presented a report on the

second field survey to Project Dlrect01 Mr., T. Vibul and other related

personnel of M.W. W.A,
The report contained information. outlined as Follows:

(l) Results of a field survey of the proposed transmission

routes, service reservoir sites and booster pump station. 51tes3
'of the central system:
The ﬁropdsedrfoﬁfes aid sites mainly for the facilities
:to be built in the second and succeedlng sLages ‘according
.‘to the master plan were surveyed Fhe su1Lability of
u'fthe proposed routes and sites was commented upon and some

'”aTternative recommendatlons were made
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(2)

(3)

(%)

(5)

Collection of data concernlng the central system.

"A Review of the Bangkok Water 5Upply Phase 2 Project
(Aug. 5, 1977)" released by M. W.W.A after the decision
of the master pldn was studled ahd the'Construction

work undLr way and the modiflcatlons were examined.

Col]ectlon of data concernlng the separate system;

1) Data concernlng the deep wells under the Jurlsdlctlon

of M.W. WA,

2) Data concerning the deep wells outside the jurisdiction
- of M.W. W A. and results of water quallty analysis (at

18 p01nts of sampllng.) ~

3) Otﬁer supplemeéntary data.

Study of the facilities of the central system required
'tq'sﬂpply the separate system.

Survey of the proposed transmission route for diversion
of water from the service reservoixs of the central

system to the separate system.
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1~4 Feasibility Study.Team:Members and3060perators

1- 4 1 Membe;s and Actlvities of’ Japanese 5tudy Team.3'

(1) Members of the Study Team:

Cha1rman

Vice Chairman

Vice Chairman

L

Member

Dr.

M.

Mr.

OMr.

M.

Mr.

Mr.

C My,

M.

Mr .

Mi.

Mr.-

CMr.

Mr.’

S

M.

H.

.VNath:
TMasuda

' _Bufédﬂ
‘Okazéwa
Nakamura
" Shiozawa

. Kawamura

. Muto .

Ogawa
Komatsu

Kawabata

Nakamura

. Mijakuia

Hashiji

Takemoto

26

. Advisor to Japan Nater

WOrks Assoclatlon

Watel WOrks Sectlon,

an1tonmenta] Sdnltdtion
Depariment, Public Health
Nlnlstry of Health'

and Nelfaro
pitto

Nakanihon Englneerlng

Lonsultant

Pitto

‘Pacific Consultants

-'Ihternational

Ditto
Ditto

Ditto

Nakanihon Enginééring_
Consultant '
Pacific Consultants

'Iﬁternhtiphal'

Nakanihon Engineering

Cohsultant

Pacific Consultants -

International -



“(2) - Activities of- Lhe Study Team.

The Japanese fed51bility study team conducted Lhe second

' fea81billty study of the separate: sysLem accordlng to the study
chedule;shown in ﬁhe following table. ‘The table 1ists only the

mdjor:éétiﬁities which the.study téam_carried out durlng the study

period. -
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" Record of the Fitst Fleld Survey (1977) &

“Dayof A

Feb.

pave  Tuloe Note ' Activity
Jaﬂ.-Zﬁ*“'Sunﬁ '-Léft“Hanéda for |Dr. Naito, Mr. Okazawa and two
' "~Bahgkbk'by iH;_ jbfher members left for Thailand.
Jan. ?4; jMoﬁi _ Paid'couftésy visit to JapéneSe
Embassy, J.I.C.A. Office, and
MWW A, '
Jan. 25 - Tues. -Cdnsulted-ﬁ.w,w.A.’(concerning.s.w;j
Jan._ZGi;,Hed, : Left Haneda for_.Elght ‘study mémbers 1eft for
_ Bangkok by Thailand _ -
: JAL717 'Consulted M;WEW.A.'CConcefning 5.W.)
Jan.: 27 _'."'l‘hu_l_':s_._-= : Madé preparétiﬁns and held géheral
' discussions. .
Jan. 28  Fri. Madefarrangeﬁths.with-M;WﬂW.A; and
: visited Baﬁg'?hli and Bang Bo on
the left bank (1nvest1gat1ng the
ex1st1ng water supply facillties.
and water sources) .
Jan.29.  Sat. Prepared materials and made maﬁ
~30  =Sun,’ ' copiesy” :
Jan. 31 Mon. VisftédﬂMin Bﬁfi, Norig Chok and
Lat Krabéhg on the left bank
(1nvestlgating the ex1st1ng '
water’ Supply facilities and water
'.sources)_
i_- :Tues.". Vlsited Non Khaem on Lhe rlght

_ bank (investigating the existing

water supply facilities_and water

sources).
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-Déte

Day of
Week

Note

, Aétivity

" Feb, 2

Wed.'“

Visited Baug Yai, Bang Bua Thong
and Sai Noi on the right bank
'(iuvestigating the existing water

supply facilities and water soutces)

Feb. 3

. Thurs.

Prepared a work plan and held’
general discussions about work

‘schedule,

Feb. 4

Fri.,

| Held discussions with M.W.W.A.

about the work plan and schedule.

Feb.

(5]

Feb. 6

Sat.

Prepared data for use in field
_surveys.

Sun.

Dr.
Mr.

left Bangkok

Naito,

Okazawa and

‘Mr. Shiozawa

for Japan.

Prepared data for use in ficld

surveys.

Feb. 7

Mon.

Feb;'g

Tues,

iHleld discussiouns about the survey
of the additional 5 Amphoes,'téoku
a field survey of Sai Noi and

prepared for electric prospecting.

'Held discussions with MiW.W.A.
about the.additiouai 5 Amphoes
and_cartiéd our eleciric prospecting

Cin Lat Krabang.

- Eéb.'9

- Wed. .

1 survey, took z fleld survey of

Made ptepérations'fof-thé sanitary
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-Date .

‘Day of ‘| .

Weelk

Note

Adtivity

Bang Bua Thong, and carried out
electric ptoépébtiﬁg.éﬁd collected

|data on groundwater in the district,

Feb. 10

Thufs,

| Consulted the Industrial Estate
Authority'and the National Housing
Authbrity; made field survey of
Bang’Khﬁn Thian, and carried out
élgétfic ﬁfosbéctiﬁg'énd collected
dataron~groﬁﬁd water on the right

bank. .

Feb. 11

. Fri.

: Coiléétéd water éamples from the

| Klong Thawi Watthana, made a field
épfﬁéy df Bang Khun.Thian, and
,éarriéq oul électriéipfosPecting and
cdllgcted:data on groundwater ona

thé:right bank.

Feb. 12 '

Saf.

__Discussed the work schedule and

arranged data.

Feb. 13

Sun.

‘ Arranged.data.

Feb., 14

: ‘bhqr1.

"Visitéd the Airport'Office, took
“a;field Survef of Bang Phli and
.'Béﬁg Bo, ‘and carrie&Fout electric
prospecting and analytical test of

gfoundwatér on the right bank.

Feb. 15

Tues.

Sqtvéyed water sources of Bang Phili

and: Bang Bo, and'darried out

.';electric ﬁrospecting and analytical

test of grOundwatef on the right

bank.
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‘Date

Day of

Week

Note

Activity

“¥eb., 16

Wed.

.Ccnsﬂited the National Housing

Authority and arrahged the data

obtained,frdm the Industrial_.

. |Estate ‘Authority. Carricd out ..

électric prospecting and analytical -

test-cf groundwater' (Electric

: prospectlng on the left bank was

completed )

Feb. 17

Thurs.

Plepared a flow chart for sanltary
survey, surveyed the waLer sources

of Min Buri and Nong Chok,’ and

carried out electrlc prospectlng and

anelyticai teet oflgroundwater on -

the left bank. .

Feb. 18

Fri..

Surveyed the water SOQrceshof‘Laf
Krabang, and carried out eléctric 
prospecting and analytical test of

gfoundﬁetet on the:left'bank.

Feb. 19—
20

Sau, -
Sun.

Made d rough sketch of the water :

fsupply plan and prepared a unlt

prlce list.

Feb. 21

Mon;_:

'T‘Arranged thc data by electric

prospectlng in the additlonal

| 5 ~Amphoes and made an analytlcal

"test of groundwater

Feb. 22"

Tues., -

ﬁiécussed_data on ground water,
:'ccﬁéultedrM;wa;A.,-ahalyzed data
L ehd studied a rough_weter works

: plan;_
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Day of _ -
pate 2. 0 Note 1 . Actdvity

. Week
Feb. 23 Wed. - " |Arranged and aﬂelyééd”date plepared
' - a hydraulic plan and ‘made prepara-

tions for electric prospectlng in

the 3 northern districts.

Feb. 24 - Thdts.' RTINS : . Afrénged data and.collected'date on
lelectric prospectiﬂé and groundwater

|in the 3'h0rthern'diétrictsf

:ﬁFebh'ZS Ffif_ _ . Coneulted the M. W W A and carried
o o | -out electrlc prospectlng 1n the .
3 northern dlgtrtcts. (Electric
prosﬁecting on the right bank was

compieted;)_

Feb. 26 Sat. 1 - _Ahaiyzed.data;_made a rough sketch
| of the water supply plan and

prepared a unit price list.

 Feb. 27 - Sun. Two groundwater {Ditto
| specialists left
'fBéﬁgkok;for o

|'Japan.

Feb. 28 - Mon. - | - : : ‘ Reviéwéd'the'rough sketch of the -
| o . “lwater supply plan and made

-prépafetions'for water sampllng

Mar., 1 Tues. | : R Reﬁiewed the'rough sketch of the

| water suﬁpiy plan,_eollected water
: samples and’ consulted the
personnel of the éam Sen treatment
lplant about the analysis of water

samples.
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Day of

Date Week_ Note _ Actlyity

‘Mar. 2 Wed. Began to a plan'bﬁfthe hatér éupply
énd'collécted'wnter éaﬁﬁles-from
the 'Nakhon Chai 51 River.

Mar. 3~ Thurs.]| Worked on the plan of the water
supply and cojlected water samples_
from the Klong Mae_Nam Om and wells. -

Mar. 4  Fri. Worked on the plan. of the water

NSupﬁly. '
Mar. 5- Sat. - Arranged WAter samples'aud data
6  Sun. ‘and held a discussion.

Mar, 7 Mon. WOlked on Phe plan o[ the water
supply. B

Mar. 8 Tues. Worked on the:plénlbf thé'Water
supply and dollected water qamples
from the Chao Phraya 11ver.'

- Mar. 9 Wed. CollecLed water sampleq {Lom the
Nakhon Chal 51 rlvel and’ begdn Lo
prepare a progrL§§ report.

Mar. 10 Thurs.. qurveyed Lhe eylstlng roads,:'
col]LcLed warer samples fzom Lhe
Klongs_and wells “in the 3 eastern
‘districts and worked on:the progreSs

“|-report,
“Mar, 11 Ffi{{;' -_,Surveyed Lhe ex1sL1np roads

.collected watcr 5amp]eq from the
_Klongs and wells in the 2 gouLhern
'dlqtrICLs and worked on the prog1esq

':repcrt
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. Day of
hate. . Y :

Week

'Note

Activity

—

CMar. 12 Sat. |

Prepared drawings and arranged data.

Ditto

Nar.'lB:' Sun Dr,_Néito,
Mr, bkazéwa.
“and Mr. Shiozdwa
left Haneda for
Thailand.
Mar. 14 Mon. Visited J.T.C.A. office and M.W.W.A.
' . | and worked on- the progress report.
Mar. 15 Tues Visited P.W.D. and D.T.E.C. and
' worked on the progress report.
Mar.5163 Wed: Prafted the progress report and
bégan translation inte English.
Mar. 17 . Thurs. Cpntinuéd progress report drafting
and traﬁslation.
Mar, 18- Fri. - Typed manuscript of draft progress
19 sat. report and prepared drawings and
tables.
- Mar. 20 :Shn.' ?rgpéred:d;awings.
. Mar. 21 Mon, Typéd manuscript of draft progress
report and.cﬁecke 'Eﬁgliéh trans-
' latiqn against'Japaﬁese original.
Mar _22 Tues. Made a preliminary presentation to

M.W.W.A., pigeonholed the manuscripts

and. ¢checked the progress report.
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Day ‘of

f.Activity_.

Mar. 26

for Tokyo by

JAL466;

Date Week “ Hote
Mar. 23 . Wed. _Copled and bound orlglnal propreqs
_ repoxL and prepared explanatoxv
drawiﬁgs for M.W.W./A. '
Mar. 24  Thurs. Made a final presentation of the
' first field survey to M.W.W.A.
'(1n plesence of its general manager
and related persuﬁnel)
Mar;:25' Fri. ;L Viéited Jap&nese Embrassy , J.I;CJA.
. _offlce and M.W.W.A, to say parting
WOIda. o
R — — ‘
Sat. Left Bangkok




.;‘Recofd of the Second Field Survey 977y 1

'ﬁay of
Week

Note

Activity

Thurs.

Dr. Naito,

Mr. Masuda, '

| Mr. Kawamura,

M, Komatsu,
Mr.'Miyakura and

Mr. Hashiji left

Haneda for -

‘Bangkok by

1 JALLGS.
Fri. Paia'courteéy visit' to Japanese
| Embassy, J.1.C.A. office, M.W.W.A.,
" |and D.T.E.C. ' :
Sét;fq;. -PtEParéd supplementary data for
San, R S
. the interim report.
Mon. Briefed on the interim report to
Mf;.T. Vibul and other'peréonnel
lof M.W.W.AL
Tues. ‘|'Briefed on the interim report to
| General Manager Mr, Krachock of
MOWLHLAL o |
Wed. ‘I 'Made preparations for review of
' ' central system.
Thurs. Made preparations for review of

central system and discussed

review ‘procedures,




Day of .

Y1 oces 25

. and’ consulted persomnel of Sam Sen

“analysis.

.Dgte Heek . Note Activ;;y.
‘Oct. 14 PFri. | Dr. Naito and Arranged'data and ‘collected data
M. Masuda left ]for review of central system,
Bangkdk for
Japan by:
JAL4GG
Qct. 15 Sat. Ditto
Cet. 16° - Sum. Ditto
Oct. 17 Mon. ' Made preparatiohs for a suppleméntary
sanitafy sﬁrvey and consulted
Sahitary:Engineer,Mr,_Hag&'wbrking
for the Colombo Plan. -
Oct. 18 Tues. Held discussions about the
1:supplementary sanitary survey and
work schedule. '
Oct. 19~ Wed.- Prepared schedule for supplementary
06 T . . '
2 hurs ‘sanitary survey (in English) and
review of central system.
Oct. 21 Fri.- Made preparations and drew a
C Sat. o i : .
24 at plan for review of the central
system and a route Survey.
Oct, 23 ° Sum. Arfanged data.
Oct. 24 Mon. Took a field survey of proposed
- -:route of diversion of water from
'céntralﬁsysﬁem and its proposed
service reservoir sites.
Tﬁés;' '.Cdﬁtiﬁﬁéd_fhe above field survey’

treatment plant about water




Day. of |

Date '--Week Sote Actlyity

Oct. 26 Wed. Continued the_ébbve field'survey}

Oct. 27- . Thurs.- Continued the above field survey

28 - Fri. o o ' :

Sl and collected data on ground water.

Oct. 29 Sat. Discussed the results of the field
éurvey and reviewed the foute'maps.

Oct. 30 Sun, Arranged drawings.

Oct. 31  Mon. Made a’éumméry'of:therresults of
the field survey, collected water
samples from wells, and had '
interViews.

Nov. 1-  Tues.— Made bydraulic caleulations required

_2 7 Wed, s )

o for review of central system,
collected water samples from wells,
: and had interviews.

Nov.'3: Thurs. Made ﬁydraulic calculatibns réquired
for feyiew of central system, and
collected and arranged data on wells.

Nov. 4- Fri.— Reviewed central system (by making

Sun. - ‘

6 un drawings), and arranged data
obtained by the well survey.

Nov, 7- Mon.— ‘Made a summary of results of

. g T _ o : _

8 Hes second field survey, collected
water samples from wells, and had
interviewsg

Nov;'9' Wed. Continued to make a summary of

results of seéqnd field survey,

and arranged data on wells.
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vate DAY of

~ Note

'&cﬁiﬁity

- Weelk

Nov{\lO _ Tﬁurs,

Nov. 11 - Fri.

—

Typed méﬁhécfipt fo;;repdrt'dn
seéond-field'Surﬁey; copied and
béund'original draft. -Discus#ed
|results of Second.field Survey'ﬁith

MWW A, persoﬁnel.

Made a preSentation'of'second'field
survey to J.T.C.A. dffice_(in N
Bangkok) , and’ arranged supplementary

Nov. 13

Nov. 12 Sat.

Sun.

: Afranged supplémentéfy_data.-

Made preparations for departure,

and arranged data.

Nov. 14  Monm.

T

Mr, Kawamira,

Komatsu,

Mr, Miyakura and |
My, |
_Béngkdk for Japan
| by JAL768 |

Hashiji left

N
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~ (3) . Documents Submltted to M.W. W A, During Sccond Field

Survey

'The fo1lowingfdocuments,_some evidencing agreement between

J.T.C.A and MWW AL,
fLaSlbllity study team,_were %ubmltted to M W.W. A

during the fea81b111Ly study and generally as foJ]ows

1)

’,

2)

3).

5).

6)

7)

. Drafﬁ Final_Repbrt (Written report dated

: Final_Repbft (Written report to be

July 1978)

1 - 41

and SOme'qummariZing'the activities of the

at various times

Scope of Work ' (ertten agreement dated'Januafy 26,
C1977)
Inception Report .(Nritten report dated January 28,
' 1977) |
 Progress Report _(WIitﬁeu'répdrt dated March 24, 1977)
Intefim-Repéft (Written report dated October 171,
1977) -
.Memoraﬁduﬁ}of‘ _ (Written report dated_Novembe: 10,
Second Survey - . 1977) )

June 2, 1978)

submitted in



1~4-2 Coooeratore for Second Feaeibility Study H

The qecond fea31blllty qtudv was conducted w1Lh he]pful
cooperatlon of many pelsonnel flom the governmenL agonciee of both
Japan and Thalland " The following is a pd1t1a1 llet of such’ persons,
and many Lhdnkb is also due to many oLher people for Lhelr helpful

coopelatlon and valuable adv1ce

Thailand
MWWA General Managef : Mr. Krachok bupkltVllekk1rn
1t

Deputy General Manager for anlneeling
: Mr, Prathal Phisphumv1dh1

Deputy General Manager for Administretion
'V-Hr Pandit Jankarnkit_

Director of Capital Development Progect Offlee
Mr, Blrabandthu Tungasvad1

.'Dlrector of Progect Planning and Control D1v151on, _
Project Director, Separate Nater Supply System Pr03ect
: : Mr.-Vibul Taweesup

Chief of Research and Development Division
: Mrs. Chuanpit Pharmasiri

Deputy Director of Project Planning and Control Division,

Assistant Project Dlrector Separate Water Supply System

Project - for Teehn1ca1 ) : o
‘Mr. Ratana Suphanit

Assistant Project Difector Separate:Water Supply System
Project for Administration

Miss Sumitmal DharmasarOJ

" Staff of'Project Plenning and Control Division
. _ 3 o : Mr.-BorirakSa Dasanonda

" staff of PrOJecr Planning and Control D1v1sion '
' o Mr, Prasat Sllphipat .

" Staff of Research and Development Diviﬂion
: : H Mr. Varavut Wongv1see

"f B Staff of Progect Planning and Cont101 D1v1sion
: Lo © .1 Mrs. Fhidachan Somprasong

. fDTEC'  Chief of Colombo Plan Pro;ecL
: - o : S Mr lawal Polpuech

"”Div1sion External Cooperation = Office 2
: : 3 Mr, Sutin 5usila

1= 42



CHAPTER 2 DISCUSSION AND |
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CHAPTER 2.

DISCUSS[ON AND RTCOMMLNDAT]ONS

2—1-'Censideiation of Adjacent-DeveIOpment Area

_ If the survey which was taken of 5 out ‘of the 9 Amphoes to be
covered by the separate sysLem in 1972 is called as a first feasibility
study,’ the survey which was taken by J. T.C.A. in 1977 can be called.

as a second fea51b111ty study.

_ The second feaslblllty study began w1th a_field survey wh1ch
was continued for a perlod of two months from January 23 to March 26,
1977. On the flrst day of the visit of Lhe Japanese survey team to
Bangkok 1t was requested by the authorlty of Thalland to include the

follow1ng 1nvest1gat10ns in ‘the scope of its activ1L1es

1)' Adjacent 1ndustr1al and/or re81dent1al area rélating to

: the 9 Amphoes ~_'
2) Review of the eenLral system :

After being dlscussed it was agreed between M.W.W.A. of Thailand
and J.I. C A - of Japan that the J I.C.A. would 1nc1ude 1) in its
_survey where p0531b1e,'and undertake 2) only 'in case it would be

better for Lhe separate system to dlvert water from the central system

The adJacent 1ndust11a1 and/or re81dent1a1 area which is Lo be
 1ncluded in the scope of thls fe351billty study is divisible into
8 dlstrlcts where 5 hous1ng projects,ZS 1nduer1a1 development

pro;ects,-and a new airport project are considered.

The'entire watef‘suppiy project of separate system becomes quite
complex when the adjacent 1ndustr1al and/or residentlal area are
included. Water demand of the ‘entire water supply system in 2000 is
estlmated at 171 750 LMD moxe than two fold the demand in the existing
~Amphoes (77 800 CMD in’ 2000 AD)

However these adJacent development area pTOJects play a s1gn1f1cant
role in the decenLLalization of the metropo]ltan populatlon and sub-

_ urban development, and viewing of their 31gnif1eance on a national level,



the 8 adjacent development areas. has been determined including in

‘this feasibility study

The location of the adjacent development areas, entire served

area and water demand are shown in Fig. 2-1.
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'f2¥2~»Wétérj36urcésk_f__1_;__‘_
2 2 1 GroundwaLer‘.r""-- e

.:-The most 1mP0rLant question in the fea51billty etudy Of the
hseparate syatem is where to find an economically feasible VALer Source.
.However the fact- must be faced that a water source which is rich, safe

.:and cheap 1& extremely dlfflcult o find, espec1ally eo ‘when the -

f‘separate aystem ie to be expanded to cover the" entlre development
':fprogram area.*'”' I

W 'revealed_by electric prospecting survey that there were’

‘ Accordingly, the
5project area hae only two aquifers (at a depth of 150 to 200 m beiow

;ground surface) which can be safely tapped

i _In the metropolitan Bangkok area however, about 900 000 CMD
of water is drawn from. the two aquifers, ‘and . the rate of w1thdraw1ng
: fresh water far exceeds Lhe rate of 1echarge and to Lhe extent that
ealine water 1ntrudes theae water euppiy aquifers for a distance as

'{great as QOO_m or so each year,_

_ The 1ega1 restrictions of the use of groundwater 1n Thailand
'are not a: subject of thia fea51b111ty study.: Legal protection against
-'unrestrained use; of groundwater cannot be expected for the present.
.'In any case T M, W N A —_which already: w1thdraws nearly 320,000 CMD of

'water 5 should not ovelpump groundwater more than recharge amounit,

_ The study for the recharged amount of the separate system was carriedh
':out by the. procedure as shown An Fig 2~ 2 }

wAs-a’ result of: multiple studies,‘it appears that the vertical recharge
"5cannot be reliEd on due to. distribution of . impermeable clay layers

Lwithin the Study area.rft~ SR

?tOn the other hand, about 5& 300 CMD of water ‘can be expccted from E

-the ho izonta] recharge in the study area' thus, it ¢an fill the demand

of" 37-800‘CMD for the existing 8 Amphoes excluding Nong Kheam, however,

9dit canndt'meet the total demand of 249 550 for ‘the entire served area

"including the’ adjacent development areas.



Furthermore, when the undesired consequences of over-pumping
in Bangkok and its vicinity are taken into account, the limit of
groundwater pumpage should be determined after an extensive and

detailed study.

The community people of the existing 8'Amohoes-haVe long.
sufferred from a water supp]y shorLage and. should therefore be
accorded the prlvllege of using groundwater by prlorlty 31nce there
is a limit to the yield of this water source. The adjaoent induerldl
and/or residential area Qhould be supplled with water from other
source, except for Bang Chan where ~a water qupply project whlch plans
to tap 5 100 CMD of groundwater is already under way . Accordlngly,
the total amount of groundwater 'whlch the entlre separate system

u1ll be allowed to wlthdrau will be 11m1ted to 42,900 CMD.

2-2-2 Surface Water :

When the use of grouedwater is 1imiteo only to the eiistihg 8
Amphoes, the adjacent development area cannot be suoplied'with
'groondweter. To supply this area is will be necessary to tap other
sources like the Klong or a river. (The discussion of the central

system will be deferred to Sec. 2-3).

As already pointed out in the feasibility study of 1973, the
Klong water is markedly contaminated by organic matter so that the
5-day BOD of smaller Klongs such as the Klong Thawi Watthana and.
Phra Khanong is already as high as 5 ppm. The contaminetion
of the Klong water has advanced to such extent that the smaller
Klongs have been disqualified one after another for a source of’

water supply.

On the other hand, relatively larger Klongs 1like Sam Wa.
and Sip Sam  still yield not only quantlty but also quality for the
‘drinking purposes. The detalled discussion of ‘the Klongs as.a water
source w111 be deferred to a later chapter. Both the observed and
'absumed values of 5-day BOD of the water of Klong Sam Wa are below
1. ppm 'so .that it well quallfles'as a source of potab]e wvater.
VHOWQVEI, its- tapping is another qtudy, since the Royal Irrigation

Department (RID) has the water rlghts to the Klongs, ‘M,W.W.A. should



'therefore, f]rsLLy sound cut RID regardlng the possibility of
applng the Klongs as a water source. Any plan to tap the Klongs

which w1ll noL be-approved by RID 1s nothing but a ‘house of cards,

_ ' The use of rlver waLer, on the other hand, presupposes the
development of a new water source, 1he development of such a new
water soukrce is not a problem of Lhe separate system alone but a
baslc one which:the Gleater_Bangkok Water Works, including the central
system now faces. M.W.W. A- whieh now depends on only the Chao Phrava
11ver for a water supply source should take actlon as early as
pOSSLble Lo study the p0551b11lty of tapping the other rivers including
'the Nakhon-ChaJ 81 rlver Wthh has a SULtable intake site about 80 km

upstream £rom its estuary

Many of the problems concerning the use of surface water arve
political as well as technical, as mentloned above. - Since the
separate system is required to commence servioe as soon as possible,
M. h.WEA,Should'begin negotiations'with the COmperent authorities as
early as possible in order to acquire the water rights to the- Klong
and should lay out a plan to tap rivers as a spare, il it dec1des to

rely on surface water to fill the demand on the separate system.

An attempt to even overpump groundwster to fill the demano
on the separate system instead of using a political and teéhnieai
approach for tapplng the Klongs or rivers should in no case be
allowed. Should it be allowed ‘M.W.W.A, will have to. take such
serious consequences as the land sub51dence of the Greater Bangkok
" area and the intrusion of sea water into the water supply aquifers

in the area.
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